Amanita phalloides, Amanitins, Phalloidin, M ushroom Poisoning, Chrom atography A fast, sensitive high performance thin-layer chrom atographic method for the determ ination of a-, ß-, and y-amanitin in crude, m ethanolic extracts o f Amanita phalloides is described. The limit o f detection is 50 ng of each amanitin.
Introduction
In spite o f considerable research in the chemistry and toxicology o f the toxic peptides o f Am anita phal loides [ 1, 2] , little is known about the natural varia tion o f the toxin content in the green death cap. This may be due to the fact that the determination o f the se toxins is not easy: the analytical methods used un til now -adsorption chromatography on Sephadex LH-20, followed by thin-layer chromatography or am ino acid analysis [3] , inhibition o f R N A polym e rase [4] , and radioim m unoassay [5] -are tedious, tim e consuming or not accessible to every laborato ry.
For this reason the present authors developed a rapid and sensitive high performance thin-layer chro m atographic method which enabled them to deter R eprint requests to T. Stijve. 
Materials and Methods
The fungi were collected between 1970 and 1977 at several sites in Germ any and Switzerland [6] . Each sam ple consisted o f several more or less devel oped fruitbodies. The fungi were cleaned m echani cally, lyophilized, ground to fine powder on a crush ing mill and kept in tight glass bottles protected from light until use.
Extraction was performed by refluxing 0.5 g o f the lyophilized sam ple twice with 2 x 50 ml o f ethanol (Merck, N o. 6009) during 1 h on a water bath. The com bined extracts were evaporated under vacuum and adjusted to a volum e o f 2 ml. The amanitin content o f these extracts was deter mined by high performance thin-layer chrom atogra phy (HPTLC) on 10 x 10 cm silicagel 60 plates for nano-TLC, Merck, No. 5628, with pure a- [7] , ß -and y-amanitin In sam ples collected at the sam e site, but during different years, the differences in amanitin content were more pronounced: they varied within a factor o f 3.7 (Table II) . The oldest sam ple had been stored for 8 years and had the lowest am anitin content.
Site of collection
In a sample from 1977 the phalloidin concentra tion amounted to 2400 m g/kg dry weight. In materi al from 1970 it was well below the detection lim it o f 500 m g/kg.
The differences in toxicity (Table III) For this reason we applied the HPTLC technique using commercial precoated plates which proved to be most suitable for our purpose: under the condi tions described above, the amanitins showed well rounded spots that were clearly separated from co extracted impurities and from the phallotoxins (Fig. 1) . Quantitation was greatly facilitated by the linear relationship that existed between concentra tion and spot intensity as determined by densitom e try. In som e cases a higher sam ple load (up to 0. (Table III) Ta  ble II) . However, when considering such small differ ences, it should also be taken into account that am a nitins are not evenly distributed in the fruit-body, but accumulated in the cap [16] , and it cannot be as sumed that each pooled sam ple contained caps and stalks in the sam e ratio.
In an earlier investigation concerning the differ ences in toxicity among Am anita phalloides from dif ferent origin, the most poisonous sam ple was found to be three times as toxic as the least poisonous one [21] , but, since the extracts also contained the labile phallolysin [22] , these data seem ed o f lim ited value. However, the results o f the present study, carried out with phallolysin-free m ethanolic extracts, show dif ferences in the same order o f magnitude, /'. e. from 1 : 2.5.
There clearly is no correlation between amanitin content and toxicity; this may be partly due to the greater variability generally observed in the results o f biological tests, but also to the fact that the phal lotoxins contributed to the toxicity o f several sam ples (Table III) , i. e., som e o f the animals died from phallotoxin poisoning. The often fatal outcom e o f Amanita phalloides poisoning in human beings is at tributed to the amatoxins [1] .
The relatively high constancy o f the amanitin con tent in green death caps may be explained by the fact that under normal conditions these fungi do not grow saprophytically, but form mycorrhiza with live trees; consequently, there is probably little variation in the supply o f nutrients. The constantly high toxin content also confirms the general experience that carpophores o f Amanita phalloides are always poi sonous.
